Summary. The aim of this study was to determine the effect of wheat bran consumption on exocrine pancreas The results show that wheat bran intake induced an increase in the volume (+ 115 %) and protein output (+ 36 %) of the pancreatic juice secreted in a 24-hour period, whereas protein concentration decreased. All enzyme activities were enhanced by wheat bran. The plasma levels of secretin, VIP, somatostatin and PP were higher in the experimental than in the control group. On the contrary, plasma CCK levels were not affected by wheat bran consumption.
Summary. The aim of this study was to determine the effect of wheat bran consumption on exocrine pancreas secretion in pigs. Sixteen Large-White pigs were divided into two groups. The first group (control) was fed a diet without wheat bran and the second one (experimental) a diet containing 40 % wheat bran. After one week the animals were fitted with two permanent fistulae (in the pancreatic duct and the duodenum) and/or with a catheter in a carotid artery. After an 8-day recovery period, pancreatic secretion (volume, protein content and output, chymotrypsin, trypsin, lipase and amylase activities) and plasma levels of some gastro-intestinal peptides [secretin, cholecystokinin (CCK), vasoactive intestinal peptide (VIP), somatostatin and pancreatic polypeptide (PP)] were measured over an experimental period of 5 days.
The results show that wheat bran intake induced an increase in the volume (+ 115 %) and protein output (+ 36 %) of the pancreatic juice secreted in a 24-hour period, whereas protein concentration decreased. All enzyme activities were enhanced by wheat bran. The plasma levels of secretin, VIP, somatostatin and PP were higher in the experimental than in the control group. On the contrary, plasma CCK levels were not affected by wheat bran consumption.
Introduction.
Dietary fiber is known to decrease the availability of food components (Kass et al., 1980 ; Shah et al., 1982 ; Burrows et al., 1982 ; Kuan, Stanogias and Dukin, 1983) , and the most pronounced effect in the pig was noted with wheat bran (Henry and Perez, 1983) . Such a decreasing effect is not well understood and different hypotheses have been proposed : &horbar; alteration of intestinal transit time (Burrows et al., 1982 ; Bardon and Fioramonti, 1983) , &horbar; alteration of small intestine function (Schneeman, Richter and Jacobs, 1982 ; Thomsen and TasmanJones, 19821 , -decrease of intestinal pancreatic enzyme hydrolysis due to adsorption of pancreas enzymes (lsaksson, Lundquist and lhse, 1982) and bile acids (Story and Kritchevsky, 1976) or to a change in exocrine pancreas secretion. Most works on the pancreatic function were done in vitro (lsaksson, Lundquist Ihse, 1982 ; Dutta and Hlasko, 1985) or in pancreatic tissue and intestinal contents (Schneeman, Richter and Jacobs, 1982 ; Isaksson, Asp and lhse, 1983 ; Shah, Mahoney and Pellet, 1986) . There are few studies on the effect of dietary fiber on pancreatic production which reaches the intestine where hydrolysis occurs (Fofana et al., 1981 ; Stock-Damge et al., 1983 Ikegami et al., 1984 ; Sofrankova, 1986) , and the purpose of the present work was to evaluate the effects of wheat bran consumption on exocrine pancreas secretion in the fistulated pig. Until now, such data were not available in this species.
Furthermore, in order to obtain information on the mechanism involved in pancreatic response to dietary fiber, we determined the plasma levels of some peptides regulating exocrine pancreas secretion. (Dagnelie, 1970 (1983, 1984) studying the dog also reported a significant stimulatory effect on volume and total protein production of basal pancreatic secretion (fasted animals) or of stimulated secretion (intravenous perfusion of secretin alone or of secretin + caerulein) when the animal was adapted to wheat bran intake. In fistulated rats fed wheat bran for 3 weeks, Fofana et al. (1981) observed a slight increase in pancreatic enzyme production stimulated with 2-deoxyglucose, while juice volume was not affected. In the same species, Sommer and Kasper (1984) showed that the addition of wheat bran to a fiber-free diet for 6 weeks caused an increase in bicarbonate production when pancreatic secretion was stimulated with secretin and CCK, the basal secretion being unchanged.
Pancreatic juice volume per 24 h in the control pigs showed a short, high increase in the first hour after meal consumption, followed by a decrease and then by a progressive increase. This observation confirms data obtained in more than 50 pigs fed a normal standard feed (Corring, unpublished data (Kass et al., 1980 ; Henry and Perez, 1983) could thus be explained by the alteration of another digestive step. According to Schneeman, Richter and Jacobs (1982) , pancreatic enzyme activities in intestinal contents are decreased in rats fed a diet containing 20 % cellulose. In humans, a bran-rich wheat diet induced a decrease in the total activities of lipase, amylase and trypsin in the duodenal contents . In these cases, wheat bran would exert an inhibitory effect on pancreatic enzymes ; such an effect has been shown in vitro by many authors (Isaksson, Lundquist and lshe, 1982 ; Dutta and Hlasko, 1985) . On the other hand, decreased enzyme activities could also be explained by the acceleration of the gastrointestinal transit induced by wheat bran (Burrows et al., 1982 ; Bardon and Fioramonti, 1983 ).
The mechanism involved in the augmentation of juice volume, observed in the pigs fed wheat bran, has to be elucidated. A similar increase in volume was reported in pigs fed raw soyabean containing proteolytic enzyme inhibitors (Corring, Gueugneau and Chayvialle, 1986) , and Mitsunaga (1974) and Hansen and Schulz (1982) showed that wheat bran also contains proteolytic and amylase enzyme inhibitors. The volume increase observed in the present study might be partly due to the presence of enzyme inhibitors in the diet. Furthermore, it was reported (Corring, Gueugneau and Chayvialle, 1986 ) that pancreatic response to raw soyabean caused the release of peptides regulating pancreatic secretion, namely secretin.
In the present work, the plasma level of some peptides was determined. If these measurements cannot explain all the variations of pancreatic secretion of pigs fed wheat bran, a few relationships between pancreatic volume and peptide changes are evident. There was an increase in juice volume between 0 800 and 0900 h (123 ± 13 vs 66 ± 9 ml l, 1200 and 1300 h (138 + 14 vs 59 ± 4 ml) and 1500 and 1600 h (143 ± 14 vs 84 ± 10 ml), and an increase in the plasma levels of secretin and VIP at 0845, 1200 and 1530 h in pigs fed wheat bran. Secretin and VIP are known to stimulate the volume of exocrine pancreas secretion in pigs (Jensen et al., 1978 ; Schaffalitzky et al., 1979) . We also noted an increase in the plasma levels of PP and somatostatin, peptides known to inhibit the volume of pancreatic secretion in dogs (Konturek et al., 1982 (Konturek et al., , 1985 . Such an effect in pigs does not seem to be due to somatostatin ; this agrees with results obtained by Bloom, Joffe and Polak (1975) (Lin et al., 1977 ; Konturek et al., 1982 ; Louie, William and Owyang, 1985 
